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BACKGROUND OF THE INVENTION 



Technical Field 

The invention relates to the field of controlling a data source which generates a data 
stream that is received by two or more components of a communications network. In 
particular, the invention relates to aspects in context with conferring control of the 
data source among the individual network components. 

Description of the Prior Art 

Due to increasing capacities of modern wire-line and wireless communications 
networks, novel network applications like real-time tele-conferencing or collective 
video-on-demand have become feasible. Such conference-like network application 
require the management of interaction among the individual participating network 
components. 

A typical scenario which requires the management of interaction is a streaming 
session during which two or more network components receive a data stream from a 
streaming source like a multimedia server. Various protocols for controlling a stream- 
ing session are known in the art. As an example the Real Time Streaming Protocol, or 
RTSP, specified in the Internet Engineering Task Force (IETF) document RFC 2326; 
Real Time Streaming Protocol (RTSP); April 1998 can be mentioned. RTSP is an 
application-level protocol for controlling the delivery of data with real-time properties 
such as audio and video data. Sources of data can comprise live data feeds and 
stored clips. Session control according to RTSP includes both setting up and control- 
ling the data stream so that RTSP can be visualized as a "network remote control" for 
multimedia servers. 

When a streaming session has been set up, individual network components may be 
invited to participate in the streaming session. This process is exemplarily described 
in chapter 16.2 "Invitation to a Multicast Conference" of the IETF document RFC 
2543; SIP: Session Initiation Protocol; March 1999. 



WO 2004/015920 



Z 



PCT/EP2002/008731 



According to SIP, only the initiator of a session controls the session. Further network 
components participating in the session haves passive role. This might lead to the 
situation that a specific session gets out of control if the session initiator can or does 
not control the session any longer. Furthermore, the session always has to be 
terminated when the session initiator wishes to leave the session. 

There is a need for an improved control mechanism for scenarios in which a plurality 
of network components participate in the session. Furthermore, there is a need for 
hardware components implementing such a control mechanism and a user interface 
appropriately configured to operate such a control mechanism. 

SUMMARY OF THE INVENTION 

The existing need is satisfied according to the invention by a method of controlling a 
floor controller of a communications network including a group of network compo- 
nents which are configured to receive a data stream from a data source, the method 
comprising the steps of selecting the network component which is to control the data 
source, receiving a control instruction from at least one network component, the 
control instruction relating to a control of the data source, and, in response to receipt 
of the control instruction from the selected network component, triggering the 
transmission of a corresponding session control command to the data source. 

In the following, the terminology used in the context of the present invention will be 
explained first. 

In the context of the present invention, the processes of floor control and session 
control are distinguished. Session control defines the process of controlling the data 
source. The network component executing session control is called session controller. 
Floor control relates to the task of selecting the network component that is to control 
the data source, i.e. the process of selecting the session controller. Optionally, the 
process of floor control may relate additionally to the task of transferring the right to 
select the session controller, i.e. the right to confer floor control. 

Different instructions and commands are used to exert floor control and session 
control. For example floor control instructions concern the control of processes like 
requesting, denying and granting session or floor control, whereas session control 
instructions relate to the control of the data source by commands like PLAY, PAUSE, 
STOP, etc. Session control commands basically fulfill the same tasks like session 
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control instructions. However, whereas session control instructions may or may not 
be readable by the data source, session contrpl commands are always readable by 
the data source. 

s The individual network components of the communications network may have 
different rolls. For example a floor controller, which may or may not belong to the 
group of network components receiving the data stream, is the network component 
that performs floor control. The network component which performs session control 
is called session controller as explained before. 

10 

The floor controller, the session controller or any other network component may own 
direct access to the data source. Such an owner of direct access communicates 
directly with the data source, preferably translates session control instructions into 
session control commands (e.g. triggered by the floor controller), and sends session 
is control commands via this direct access to the data source. 

A network component owning direct access to the data source and additionally 
having floor control is called direct floor controller. The tasks of floor control and 
session control and the ownership of the direct access may be assigned to a single 
20 network component or to different network components. 

Between the individual network components various channels may be established. In 
the context of the present invention, a floor control channel is a channel that is used 
for the transmission of floor control instructions for purposes like requesting, grant- 
25 ing of denying session or floor control (i.e. floor control instructions for carrying out 
the floor control process). A session control channel on the other hand is a channel 
that is used for the transfer of session control commands or session control instruc- 
tions. 

30 For example a gaming, a gambling, or a streaming session, which might have been 
initiated by the floor controller or by another network component, may be controlled 
by one or more individual network components of the group of network components 
via the floor controller. In other words, the floor controller may constitute for session 
control purposes an interfacing device between one or more network components of 

35 the group of network components and the data source. The floor controller can thus 
fulfill the task of ignoring, discarding or granting requests for session control or the 
task of merging control instructions from various network components, including 
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himself. Preferably, all session control commands received by the data source 
previously have been released by the floor controller. 

A control instruction received by or generated within the floor controller may relate to 
various aspects with respect to the control of the data source. Preferably, the control 
instruction relates to a control of the data stream which is or will be received by the 
group of network components. For example, the control instruction may initiate the 
data stream or may affect the data stream in another way. The control instruction 
may be a session control command or have a content that can be translated into a 
session control command. Session control commands can be sent from the floor 
controller to the data source or the floor controller triggers a further network compo- 
nent owning the direct access to send a session control command to the data source. 

If the data stream which is received by the group of network components belongs to 
e.g. a streaming or gaming session that was initiated by the floor controller, this 
initial floor controller will in most cases initially not only have floor control but also 
session control. As has been pointed out above, the main task of the floor controller 
is to confer this session control to individual network components of the group of 
network components which receive the data stream. However, the floor controller 
may also confer floor control to one of these network components as part of the floor 
control process. In the case floor control is passed to a network components of the 
group of network components, the initial floor controller partially or completely loses 
its task of selecting the network component which is to control the data source. This 
has the advantage that the initial floor controller can do other things which renders 
the method more flexible. 

A network component receiving floor control may confer floor control at a later point 
in time back to the initial floor controller or to another network component of the 
group of network components receiving the data stream. A previous floor controller 
may confer floor control to a subsequent floor controller in many ways. For example, 
a push mechanism could be implemented according to which the previous floor 
controller actively instructs the subsequent floor controller to take over floor control. 
Furthermore, a pull mechanism could be used according to which the previous floor 
controller gives away floor control in response to a request for floor control from the 
subsequent floor controller. 

In principle, control of the data source, i.e. session control, may be handed over in a 
similar manner like floor control. This means that the floor controller may for exam- 
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pie instruct a specific network component to take over session control (push mecha- 
nism) or hand over session control upon receipt of a request for session control from 
one of the network components (pull mechanism). 

To grant session control is part of the floor control process. The floor controller may 
be aware of the passed session control, i.e. the floor controller may know who 
currently exerts session control. Preferably, other network components of the group 
of network components are also aware about which network component is floor 
controller and which one is session controller. 

In addition or as an alternative to passing floor and/or session control, direct access 
to the data source may be passed also. As has been defined above, direct access 
relates to a direct connection between the data source and one of the networks 
components which is the owner of the direct access. Session control commands are 
transferred from the owner of the direct access to the data source for controlling 
purposes. 

Initially, a session initiator, i.e. the network component that initiates the session, 
typically has the ownership of the direct access and typically acts (initially) as both 
floor and session controller. In the course of a streaming session initiated by the 
session initiator, the session initiator may confer at least one of session control, floor 
contro\ and direct access to one or more further network components. Preferably, the 
session initiator confers in a first step session control to another network component 
which thus becomes session controller. The session initiator will, however, keep floor 
control and direct access and therefore fulfills the task of a direct floor controller. In 
a second step, the session initiator additionally confers floor control to another 
networks component which thus becomes floor controller. After having passed both 
session and floor control, the session initiator may permanently keep direct access to 
the data source or may confer direct access to another network component in a third 
step. 

Conferring floor control as well as session control may be virtual or non-virtual 
depending on whether or not the network component to which floor or session 
control is conferred has direct access to the data source. For example in the case of 
virtual session control hand over, session control may be conferred from a direct 
floor controller to another network component. Thus, the direct access channel 
between the data source and the direct floor controller is merely extended from the 
direct floor controller to the network component that has taken over session control. 



WO 2004/015920 



PCT/EP2002/008731 



One task of the direct floor controller is then to translate session control instructions 
received from the session controller into sessipn control commands and to send the 
session control commands to the date source. 

Various combinations of conferring and non-conferring of the ownership of the direct 
access, session control and floor control are possible. In general, implementations 
wherein the session initiator remains the owner of the direct access during the 
lifetime of the session are advantageous regarding implementing effort compared to 
implementations wherein the direct access is conferred. The reason is the following: 
when the direct access is conferred, the data source is involved in the conferring 
process and must be informed at least about the replacement of the previous owner 
by the subsequent owner, e.g. the previous owner of the direct access has to termi- 
nate the direct access and a new direct access may have to be established between 
the subsequent owner of the direct access and the data source. Authentication and 
authorization procedures may have to be executed in parallel. 

On the other hand, implementations allowing the conferring of the direct access are 
advantageous especially for the owner of the direct access typically being the session 
initiator. Conferring the direct access has the advantage that the owner of the direct 
access, e.g. the session initiator, can leave the session. Especially if charging applies 
to the owner of the direct access, the previous owner of the direct access, e.g. the 
session initiator, can confer the direct access to a further network component when a 
certain budget is exceeded without having to terminate the session. In this case, the 
further network component acts as owner of the direct access and can be adequately 
charged for the session or the part of the session relating to its ownership of the 
direct access. A variant which can be implemented easily uses a permanent direct 
access and permanent floor control localized for the time of the session at the 
session initiator. Session control can be passed between the network components. 

The part of the floor control process which relates to selecting the network compo- 
nent that is to control the data source can be executed in various ways, e!g. the floor 
controller can instruct the selected network component to take over the session 
control. The take over can be achieved by one or more floor control instructions, e.g. 
by a push mechanism pushing the instruction from the floor controller to the selected 
network component. Alternatively, a particular one of the network components may 
request session control (pull mechanism). This request for session control can be 
achieved in different ways. Firstly, the particular network component may send a 
floor control instruction to the floor controller in the sense that the particular network 
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component requests transfer of the session control to itself. The floor controller can 
e.g. accept, ignore or reject this explicit request. If the floor controller accepts the 
request for session control, the session control is conferred to the requesting net- 
work component that subsequently can start sending one or more session control 
instructions. 

According to a second possible solution, the particular network component may send 
instead of a floor control instruction a session control instruction, e.g. PAUSE, to the 
floor controller. The floor controller can again accept, ignore or reject the received 
session control instruction. By accepting the received session control instruction, the 
floor controller selects the sending network component as session controller at least 
for the received session control instruction. Additionally, if the floor controller accepts 
the received session control instruction, the floor controller triggers the transmission 
of a corresponding session control command to the data source. 

The aforementioned procedures apply also to scenarios where the floor controller 
selects itself as the network component being the session controller. Generally, 
negotiation may be considered in the described push or pull procedures, e.g. for 
negotiating which session control instructions are available and which can validly be 
used by the individual network components of the group of network components. A 
restriction of session control instructions may be related to the status of the session, 
e.g. at the beginning of the session, session control instructions relating to a restart 
of the session ("REPLAY") may be acceptable whereas at a later point REPLAY 
session control instructions are prohibited by the floor controller. 

Session control instructions and floor control instructions may be exchanged via 
dedicated control channels. As has been mentioned above, a floor control channel is 
a channel that is used for the exchange of floor control instructions for purposes like 
requesting, granting, or denying session control or floor control, whereas a session 
control channel is used for the transfer of session control commands and/or of 
session control instructions. According to this terminology, the direct access is when 
used for the transmission of session control commands a session control channel. 
Channels between the individual network components of the group of network 
components can be either floor control channels or session control channels or both. 
In principle, one and the same (logical) channel can act both as floor control channel 
and as session control channel. The establishment of a session control channel can 
be seen (and thus be implemented) as a floor control instruction, i.e. a request for 
session control indicated by the starting of the establishment of a session control 
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channel between the network component requesting session control and the floor 
controller. A non-acceptance of the establishment of the session control channel by 
the floor controller can also be interpreted (and implemented) as a floor control 
instruction, i.e. the denying of the request for session control by the floor controller 
to the network component requesting session control. 

After having selected the network component which is to controller the data source, 
a single session control channel for transferring control instructions may be estab- 
lished between the floor controller and the selected network component. In such a 
case session control is simply conferred to the selected network component by 
establishing a session control channel which stretches between the floor controller 
and the selected network component. This session control channel may be extended 
to the data source. 

According to a further embodiment, session control channels are established be- 
tween the floor controller and two or more members of the group of network com- 
ponents receiving the data stream. Preferably, such session control channels are 
provided between the floor controller and each network component of such a group 
and remain permanent for the time the respective network components participate in 
the session . In this case the network components may at any time send session 
control instructions via the corresponding session control channel to the floor control- 
ler. 

It might be advantageous if for floor control purposes a separate floor control 
channel is established between the floor controller and at least one of the network 
components . Such a separate floor control channel allows a separate signaling 
between the floor controller and individual network components for e.g. requesting, 
rejecting or denying a session or request for floor control. Of course, permanent floor 
control channels can be established to all network components of the group of 
network components. 

Preferably, the floor controller performs at least one of an authentication and au- 
thorization relating to at least one of the network components and control instruc- 
tions. The floor controller may authenticate that a specific control instruction has 
actually been received from a specific network component e.g. by verifying the IP 
address of the network component from which the control instruction was received. 
Alternatively or additionally, the floor controller may authenticate the individual 
members of the group of network components themselves. Such an authentication 
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may for example be performed in context with establishing a session or during a 
session every time a new member joints the group of network components. The floor 
controller can also authorize one or more network components. For example when 
selecting a network component as session controller, the session controller is author- 
ized to send session control instructions. Optionally, the floor controller may restrict 
the availability of session control instructions and may authorize one or more network 
components to make use of non-restricted session control commands only. 

The method according to the invention can be implemented as a hardware solution 
and as a computer program product comprising program code portions for perform- 
ing the individual steps of the method when the computer program product is run on 
a network component. The computer program product may be stored on a computer 
readable recording medium like a data carrier attached to or removable from the 
network component. 

The hardware solution includes a floor controller comprising a selection unit for 
selecting the network component which is to control the data source, a first interface 
for receiving control instructions from one or more of the network components, the 
control instructions relating to a control of the data source, and a second interface 
for triggering, in response to receipt of control of instructions, the transmission of 
corresponding session control commands to the data source. Preferably, the floor 
controller further comprises a relaying unit coupled between the first interface and 
the second interface. The relaying unit may relay control instructions received via the 
first interface either unmodified to the owner of the direct access or after modifica- 
tion (e.g. in a translated format) to the data source or the owner of the direct access 
via the second interface. For the case that unmodified or modified control instruc- 
tions are sent to the owner of the direct access, the floor controller triggers the 
owner of the direct access to send corresponding session control comments to the 
data control. 

Various implementations of the floor controller are possible. For example, the floor 
controller may be constituted by a mobile terminal like a personal digital assistant or 
a mobile telephone. Alternatively, the floor controller may be a stationary component 
like a personal computer. Furthermore, the floor controller may be configured as an 
intermediate node like a proxy component that can be arranged e.g. between the 
data source and an e.g. multicast group of network components which receive the 
data stream from the data source via the proxy component. The floor controller may 
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also be co-located with the data source by merging the floor controlling network 
component and the data source into a single physical node. 

The floor controller may be part of a communications network that can further 
comprises the data source. Preferably, the communications network is configured 
such that the data source receives and/or accepts session control commands only 
from the floor controller. 

The communications network may be a wire-line or a wireless network. Moreover, 
the communications network may simultaneously comprise at least one wireless 
component like a mobile telephone and at least one stationary component like a 
personal computer. 

The invention can also be implemented as a user interface of a network component 
belonging to a group of network components which are configured to receive a data 
stream from a data source, the user interface comprising a first control element for 
controlling the data source, the first control element being adapted to be activated to 
generate a control instruction which is sent to a floor controller selecting the network 
component that is to control the data source, the control instruction prompting the 
floor controller to trigger the transmission of a corresponding session control com- 
mand to the data source. 

The user interface may for example be a graphical or a voice controlled interface. 
The first control means could thus be configured to be activated acoustically, physi- 
cally (e.g. by pushing a button), by means of a pointing device like a pen or a 
mouse, or by any other means. 

The user interface may further comprise a second control element for requesting 
session control, the second control element being adapted to be activated to gener- 
ate a request for session control which is sent to the floor controller and prompts the 
floor controller to confer session control to the network component which requested 
session control. Furthermore, a third control element may be provided for requesting 
floor control, the third control element being adapted to be activated to generate 
request for a floor control which is sent to the floor controller and prompts the floor 
controller to confer floor control to the network component which requested floor 
control. Moreover, a fourth control element may be provided for requesting direct 
access, the fourth control element been adapted to activated to generate a request 
for direct access which is sent to the floor controller which prompts the owner of 
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direct access to confer direct access to the network component which requested 
direct access. r*~3 

The user interface may further comprise a fifth control element which is adapted to 
be activated to instruct one of the network components to take over at least one of a 
session control, floor control, and direct access to the data source. 

The second, third, fourth and fifth control elements may be activated in the same 
manner as described above in context with the first control element. 

The user interface may additionally comprise an indicator element for indicating to an 
operator of the network component that at least one of session control, floor control 
and direct access has been conferred to him or to an operator of another network 
component. The indicator element may for example include an optical display or a 
generator for an acoustical signal like a pre-recorded voice prompt. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further aspects of the invention will become apparent from the following description 
of various embodiments of the invention and upon reference to the drawings, in 

which: 

Fig. 1 is a schematic diagram depicting a first embodiment of a communica- 
tions network according to the present invention; 

Fig. 2 shows the process of establishing and controlling a streaming session in 
the communications network of Fig. 1; 

Fig. 3 shows a schematic diagram depicting an embodiment of the floor 
controller according to the present invention; 

Figs. 4a, 4b show a schematic diagram depicting an embodiment of an non-floor 
controlling network component according to the present invention in 
two different states; 
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Fig. 5 shows a schematic diagram depicting an RTSP scenario including a 

plurality of individual network components according to the present in- 
vention; 

Fig. 6 shows a schematic diagram depicting a streaming server; 

Fig. 7 shows a graphical user interface according to the present invention of 
the floor controller depicted in Fig. 3; 

Fig. 8 shows a schematic diagram of a first embodiment of a graphical user 
interface according to the invention of a network component not having 
session control; 

Fig. 9 shows a schematic diagram of a second embodiment of a graphical user 
interface according to the invention of a network component obtaining 
session control; and 

Fig.. 10 is a schematic diagram depicting a second embodiment of a communi- 
cations network according to the present invention. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

In the following the invention will exemplarily be set forth with respect to a wireless 
communications system comprising two or more mobile terminals. It should be 
noted, however, that the invention could also be used in communications systems 
comprising only stationary terminals like personal computers or in communications 
systems comprising both mobile and stationary terminals. 

Although the following description focuses on the control of a streaming session, 
gaming sessions or other sessions may be controlled as well. Furthermore, although 
in the RTSP scenario discussed below direct access to the data source remains at the 
session initiator, a different scenario could be deployed as well according to which 
the direct access to the data source is passed also. 

In Fig. la schematic diagram of a communications network 8 according to the 
invention is shown. The communications network 8 includes a streaming source 10 in 
the form of a multimedia server acting as data source and a group of network 
components 12, 14 which receive a data stream 16 from the streaming source 10. 
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The exemplary embodiment depicted in Fig, 1 will be explained below in context with 
a direct floor control senario. As has been defined above, this means that a network 
component having direct access to the streaming source 10 additionally has floor 
control. 

Although in Fig. 1 only two network components 12, 14 are depicted, it should be 
noted that in principle the group of network components could comprise three or 
more network components also. In the embodiment depicted in Fig. 1 the network 
components 12, 14 are mobile telephones. 

The group of network components 12, 14 constitutes an Internet Protocol (IP) 
multicasting host group 19. IP multicasting is the transmission of an IP datagram to a 
host group identified by a single IP destination address. The membership of the 
group is dynamic. This means that a member may join and leave the group at any 
time. There is no restriction on the location or number of members in a group. 
Furthermore, a network component need not be a member of a group to send 
datagrams to it. An IP multicasting host group may be permanent or transient. A 
permanent group has a well-known, administratively assigned IP address. It is the 
address, not the membership of the group, that is permanent. Those IP multicast 
addresses that are not reserved for permanent groups are available for dynamic 
assignment to transient groups which exist only as long as they have members. IP 
multicasting is specified in the IETF document RFC 2236. Internet Group Manage- 
ment Protocol, Version 2, November 1997. 

It should be noted that the invention is neither limited to multicasting nor to IP 
multicasting. Nevertheless, the invention is preferably based on multicast technology. 
Thus the data stream 16 from the streaming source 10 is preferably not broadcasted 
to everyone connected to the communications network 8, but only sent to a group 19 
of selected network components 12, 14. 

As can be seen from Fig, 1, the data stream 16 from the streaming source 10 is 
received by every member 12, 14 of the multicast group 19 of network components. 
It also becomes apparent, however, that only the floor controlling network compo- 
nent (direct floor controller) 14 has a direct access in the form of a session control 
channel 18 to the streaming source 10, 

Receiver reports related to the data stream 16 may be sent from the network com- 
ponents 12, 14 to the data source 10 or to each other. However, receiver reports and 
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channels for sending receiver reports are not depicted in anyone of the Figures and 
will not be considered. The streaming source ^0 will receive session control com- 
mands only from the direct floor controller 14, but not from any other member of the 
multicast group 19. 

In the embodiment depicted in Fig. 1 the session control channel 18 is used for an 
RTSP based control of the streaming source 10. In accordance with RTSP, the 
session control channel is thus used for both establishing and controlling the data 
stream 16. Streaming protocols and other protocols different from RTSP could be 
used alternatively or additionally. 

Between the floor controlling network component 14 and the non-floor controlling 
network component 12 of the multicast group a control channel 20 is established. 
This channel 20 can be used on the one hand for sending floor control instructions 
(floor control channel) and on the other hand for transmitting control instructions 
relating to a control of the streaming source 10 (session control channel) from non- 
floor controlling network component 12 to the floor controlling network component 
14. Corresponding channels 20 can be established between the floor controlling 
network component and any other network component of the group of network 
components, e.g. the multicast group 19. 

Upon receipt of a session control instruction, the floor controlling network component 
14 determines whether or not the session control instruction is admitted to control 
the streaming source 10. Since in the embodiment depicted in Fig. 1 the multicasting 
group 19 consists of only two network components, namely the floor controller 14 
and the other network component 12, the floor controlling network component 14 
selects in this context either itself or the single other network component 12 of the 
multicast group 19 as the network component which is to control the streaming 
source 10. If the floor controlling network component 14 selects itself as the network 
component which is to control the streaming source, the floor controlling network 
component 14 ignores or rejects the session control instructions received from the 
other member 12 of the multicast group 19. Otherwise, the floor controlling network 
component 14 authenticates (e.g. via the IP address of the network component 12) 
any control instructions received from the network component 12. After successful 
authentication, the floor controlling network component 14 translates the control 
instructions into corresponding RTSP session control commands and transmits them 
via the session control channel 18 (direct access) to the streaming source 10. 
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In the following, the signaling involved in setting up a streaming session and per- 
forming floor control will be described in more. detail with reference to Fig. 2. In the 
signaling scenario described hereinafter, it is supposed that the network component 
14 acts as initiator of the streaming session on the one hand and as (initial) direct 
floor controller on the other hand. The reason for this is the fact that the network 
component 14 initiating the streaming session will usually be charged for using this 
service. Consequently, this network component 14 should also have the (initial) right 
to control the streaming source 10 and to decide when and to whom the right to 
control the streaming source 10 is passed. This, however, does not exclude that the 
network component 14 initially controlling the floor passes this right temporarily or 
completely to another member of the multicast group 19. 

In order to prevent for theft-of-service or denial-of-service, the current floor control- 
ler preferably knows all participants in the multicast group. This can be achieved by 
inviting the participants to the group 19. 

Referring to Fig. 2, setting up of a streaming session will now be described. 

In a first step 1) the network component 14 (the future direct floor controller) which 
intends to initiate an IP multicast streaming session requests a corresponding 
multicast address in accordance with the Multicast Address Dynamic Client Allocation 
Protocol (MADCAP) described in the IETF document RFC 2730; December 1999. To 
that end, the network component 14 transmits a MADCAP request via a communica- 
tions channel 22 to a MADCAP server 24. The MADCAP server 24 responds with a 
new (unused) IP multicast address from the public or Gi address space. 

After having obtained a valid multicast address from the MADCAP server 24 in step 
1), the network component 14 starts in step 2) the RTSP signaling sequence with a 
content server acting as streaming source 10. To that end, the network component 
14 posts the IP multicast address with the appropriate RTSP message via the session 
control channel 18 to the streaming source 10. In step 2) the streaming source 10 
transmits a session description for the specific content including transport formats 
and ports, etc. via the session control channel 18 to the network component 14. 
After the SETUP message the standard RTSP signaling sequence is paused to estab- 
lish the multicast group 19 next. Preferably, the network component 14 initiating the 
streaming session has already joined the multicast group 19 immediately after having 
obtained the multicast address from the MADCAP server 24 in step 1). 
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In the scenario described above, the MADCAP server 24 chooses the IP multicast 
address for the streaming session. According to an alternative scenario, the stream- 
ing source 10 could be configured to choose or request an IP multicast address and 
provides this to the network component 14. 

In step 3) one or more further network components are invited to join the multicast 
group 19. In the embodiment depicted in Fig. 2, the multicast group 19 consists of 
only two network components, namely the network component 14 which initiates the 
multicast session and which (initially) acts as direct floor controller on the one hand 
and a single further network component 12 on the other hand. In step 3) the floor 
controlling network component 14 informs the network component 12 of the multi- 
cast address and ports using standard SIP signaling as described in the IETF docu- 
ment RFC 2543; SIP: Session Initiation Protocol; March 1999. The SIP inviation 
contains the Session Description Protocol (SDP) which was obtained from the stream- 
ing source 10 during the RTSP set up. Alternatively, if the SDP is not provided from 
the streaming source to the invited parties, the RTSP session set up can be done 
after SIP invitation. 

By means of SIP, the network component 14 initiating the streaming session trans- 
mits the SDP previously received for the requested content from the streaming 
source 10 to the other network component 12, e.g. via the control channel 20. In 
the case content encryption is used, the SDP additionally contains the URL to the 
content encryption key (CEK) server not depicted in Fig. 2. The other network 
component 12 may then request the CEK from this server. It is assumed here that 
the transmitted SDP is not encrypted. 

After having received a feedback on the SIP invitation message from the invited 
network component 12, the network component 14 initiating the streaming session 
issues an RTSP PLAY command to the streaming source 10 via the session control 
channel 18 (step 4). In response to receipt of the PLAY command, the streaming 
source 10 plays out the data stream 16 to the multicast address joined by the 
network components 12, 14 of the multicast group 19 in step 5). 

Until now the process of establishing the streaming session has been described. 
Although the network component 14 having initiated the streaming session shares 
the streaming media with at least one other network component 12 belonging to the 
same multicast group 19, the at least one further member of 12 of the multicast 
group 19 is just able to receive the data stream 16. In other words, only the network 
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component 14 having initiated the streaming session controls the streaming session 
using commands PLAY, PAUSE, REWIND, ZOQM, etc. 

If the invited member 12 of the multicast group would like to control the streaming 
session, it sends in step 6) a request for session control or a session control instruc- 
tion relating to a control of the streaming source 10 via the channel 20 to the floor 
controlling network component 14. As has been mentioned above, the channel 20 
may simultaneously constitute a floor control and a session control channel. 

In the following, different scenarios for the signaling between the network compo- 
nent 12 requesting session control and the floor controlling network component 14 
will be described in more detail in a sense that channel 20 is firstly a RTSP connec- 
tion and secondly a SIP session. 

According to a first scenario, in step 6) of Fig. 2 RTSP (i.e. a connection oriented 
protocol) is used on top of the Transmission Control Protocol (TCP) for the signaling 
between the floor controlling network component 14 and any other network compo- 
nent 12 of the multicast group 19. It should be noted that the RTSP session control 
channel 18 between the floor controlling network component 14 and the streaming 
source 10 is independent from the one or more further RTSP connections between 
the floor controlling network component 14 and the one or more network compo- 
nents 12 of the multicast group 19. Usually, not all RTSP methods need to be avail- 
able for the signaling between the floor controlling network component 14 and any 
other network component 12 of the multicast group 19. For example, the RTSP 
method DESCRIBE is not necessary, whereas SETUP is used for connection estab- 
lishment. Furthermore, the number and usage of RTSP methods can be restricted via 
the OPTIONS method, e.g. for reason of negotiation purposes. 

The RTSP connection may remain established during the whole streaming session or 
may only temporarily be established while the non-floor controlling network compo- 
nent 12 has session control. If the network component 12 has session control, it 
sends session control instructions in the form of appropriate RTSP commands like 
PLAY or PAUSE to the floor controlling network component 14. The direct floor 
controlling network component 14 translates the received control instructions into a 
format (including e.g. a correct command sequence number, CSEQ) which can be 
understood by the streaming source 10. 
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An individual RTSP connection may be established only when required for floor or 
session control purposes between the floor controlling network component and a 
single further member of the multicast group. By accepting, rejecting or tearing 
down the RTSP connection, the floor controlling network component can indicate 
decisions relating to floor control to the other members of the multicast group. On 
the other hand, one may also think of simultaneously establishing RTSP connections 
between the floor controlling network component and all other network components 
of the multicast group and to maintain these RTSP connections active during the time 
of the session. Necessary floor control instructions can be exchanged between the 
floor controlling network component and other network components via the RTSP 
SET and GET methods. By doing this, the session control channel and the floor 
control channel are merged into a combined control channel. 

The direct access based on RTSP (on top of TCP) cannot be moved from the network 
component that initiates the RTSP session to another (physical) network component 
This means that the direct access based on RTSP stays with the RTSP session 
initiator and that the client-server RTSP association is not changed. Logically, how- 
ever, session control can be moved. In the embodiment described above, the RTSP 
session initiator and the (initial) floor controller are constituted by one and the same 
network component, i.e. network component 14 acting as direct floor controller. The 
RTSP session initiator acts also as a relay unit for session control commands. 

According to a second scenario, SIP (i.e. a session oriented protocol) could be used. 
According to the SIP based scenario, floor control signaling is performed by means of 
SIP extensions. To that end, either new extensions can be defined or existing ones 
reused. An example for SIP based floor control can be found in IETF Internet Draft 
draft_wu_sippingJloor_control - 01.txt "Use of SIP and SOAP for Conference Floor 
Control", Wu/Koskelainen/Schulzrinne/Chen, April 19, 2002, Columbia University. 

In the following, conferring session control to a non-floor controlling network compo- 
nent wilt be discussed in more detail. According to a first variant, the floor controlling 
network component explicitly instructs another network component of the multicast 
group to take over session control (push mechanism). The network component to 
which network control has been conferred now has the right to control the streaming 
source as long as this right is not revoked by the floor controlling network compo- 
nent. Revocation of this right may be signaled in advance to the network component 
which temporarily acts as session controller. 
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According to a second variant, a network component of the multicast group which 
does not have session control may request session control from the floor controlling 
network component (pull mechanism). This can be done in various ways. For exam- 
ple, a request for session control which does not contain any indication relating to a 
specific session control command may be sent to the floor controlling network 
component. Instead of a such an explicit request for session control, a session 
control instruction may be sent to the floor controlling network component. The floor 
controlling network component then interprets this instruction as (an implicit) request 
for session control. 

In the pull-based session control variant, the floor controlling network component 
has various alternatives regarding the handling of a request for session control. 
Basically, the floor controlling network component may either accept, reject or ignore 
the request for session control . A request for session control may be accepted 
silently or may be expressly acknowledged. In response to an expressly acknowl- 
edged request for session control, the network component requesting session control 
may send a control instruction relating to a control of the streaming source to the 
floor controlling network component. This session control instruction is then, if 
necessary, transformed into the appropriate session control command and forwarded 
to the streaming source. 

If the floor controlling network component is not willing to accept a request for 
session control, it may either ignore or reject the request for session control. When 
ignoring the request for session control, the floor controlling network component 
silently discards the request. When rejecting the request for session control, the floor 
controlling network component sends a corresponding message back to the network 
component which requested session control. 

In the case the floor controlling network component accepts a request for session 
control, it may specify a duration during which session control is conferred. Such a 
duration can also be specified prior to the streaming session and stored in a prefer- 
ence database of the floor controlling network component. The maximum duration 
during which session control is conferred should be the session lifetime. 

The above discussion relates to a virtual session control hand over because even if 
the floor controlling network component confers session control to another network 
component of the multicast group, every instruction which is generated by the 
network component to which session control was handed over will be relayed to the 
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streaming source via the floor controlling network component, that has direct access 
to the streaming source. Now some mechanics are described for transferring floor 
control from one network component to another. 

In principle, floor control could be handed over in the same manner as described 
above with respect to session control session control, e.g. upon a request for floor 
control from a non-floor controlling network component (pull mechanism) or by 
expressly instructing a non-floor controlling network component to take over floor 
control (push mechanism). Once floor control has been passed from one network 
component to another, all participating network components of the multicast group 
have to be informed accordingly to ensure that from now on all requests for session 
or for floor control are sent to the new floor controller. Additionally, it may become 
necessary to inform the streaming source accordingly because the streaming source 
may want to verify that only a single particular network component is in charge of 
the floor control. 

If the initial or a previous floor controlling network component wants to get back 
floor control, the mechanisms described above with respect to transferring floor 
control may be used. According to a preferred embodiment, however, the mecha- 
nism for passing floor control is configured such that a request for floor control can 
not be ignored or rejected if it stems from a specific network component like the 
initial floor controller. In such a case it might become necessary to enable an identifi- 
cation of the initial floor controller. For this purpose, a corresponding descriptive field 
in the floor control instructions might be provided. 

Furthermore, a rule might be established according to which all control instructions 
relating to floor control must pass a specific network component like the initial floor 
controller, especially if floor control would pass among network components of the 
multicast group which not have had the initial floor control. 

In Fig. 3, a schematic diagram of a floor controlling network component 14 having 
direct access to a streaming source via a session control channel 18 is depicted. As 
becomes apparent from Fig. 3, the network component 14 comprises a first interface 
30 for communicating with non-floor controlling network components via the channel 
20. The first interface 30 enables receipt of control instructions relating to a control 
of the streaming source. The floor controlling network component 14 further com- 
prises a second interface 32 for transmitting session control commands via the 
session control channel 18 to the streaming source. A third interface 33 of the 
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network component 14 enables receipt of the data stream 16 from the streaming 
source. j \ 

A relaying unit 34 is coupled between the first interface 30 and the second interface 
32. The relaying unit 34 is configured to translate (if necessary) control instructions 
and to relay the modified or non-modified control instructions via the second inter- 
face 32 as session control commands to the streaming source. 

The floor controlling network component 14 further comprises a unit 38 for generat- 
ing control instructions relating to a control of the streaming source. The unit 38 is 
coupled to the relaying unit 34 so that the relaying unit 34 may also relay a control 
instruction received from the unit 38, i.e. generated within the floor controlling 
network component 14 itself, via the second interface 32 to the streaming source. 

The floor controlling network component 14 further comprises a selection unit 36 
coupled to the relaying unit 34 and the second interface 32. The selection unit 36 
has the task of selecting the network component which is to control the streaming 
source. The selection unit 36 is configured such that it may also select the floor 
controlling network component 14 itself as the network component which is to 
control the streaming source. The selection unit 36 informs the relaying unit 34 of 
the network component which currently has session control, i.e. of the network 
component from which control instructions are currently accepted for being relayed 
to the streaming source. Thus, the selection unit 36 performs floor control. 

In the present embodiment, the floor controlling network component 14 is the RTSP 
session initiator and has direct access via the session control channel 18 to the 
streaming source. In accordance with RTSP, the RTSP session can only logically, but 
not physically be moved from the floor controlling network component 14 to another 
network component. However, for scenarios where floor control and/or direct access 
can be conferred, additional or modified units and interfaces can be implemented. 

In Fig. 4a, a schematic diagram of a session controlling network component 12 is 
depicted. As becomes apparent from Fig. 4a, the network component 12 comprises a 
first interface 30 r for communicating with the floor controlling network component 
described above with reference to Fig. 3. The first interface 30' enables transmission 
of control instructions relating to a control of the streaming source and/or floor 
control instructions. The session controlling network component 12 further comprises 
a second interface 33' which enables receipt of the data stream 16 from the stream- 
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ing source. Additionally, a unit 38' for generating control instructions relating to a 
control of the streaming source and for requesting floor control is provided. If the 
network component 12 is selected as session controller, all control instructions from 
the unit 38' are relayed via the first interface 30' and the channel 20 to the floor 
controller. 

Fig. 4b shows the network component 12 when it does not have session control. In 
the present embodiment the existence of the channel 20 (see Fig. 4a) to the floor 
controlling network component indicates whether or not the network component 12 
has session control. In the case the floor controlling network component does not 
accept set up of the channel 20, this means a rejection of a corresponding request 
from the network component 12. On the other hand in the case the floor controlling 
network component accepts set up of the channel 20, this means that a correspond- 
ing request is granted. 

Instead of a session control process which depends on the existence of the channel 
20, an alternative session control process could be used. In the alternative session 
control a dedicated floor control channel and a dedicated session control channel are 
provided. The floor control channel is used for purposes including requesting, grant- 
ing or denying session control, whereas the session control channel is used for the 
transfer of explicit session control commands or of control instructions that can be 
interpreted into session control commands. Both channels can remain permanently 
established within the session life time, the time the session controller joins the 
session, or for the time the session controller has session control. 

The floor control channel can be mapped onto a multicast group so that all interested 
network components can listen to the floor control channel and are updated immedi- 
ately. Alternatively, a unicast floor control channel can be maintained between each 
non-floor controlling network component and the floor controlling network compo- 
nent. 

The floor control channel is used to send specific control commands either to the 
entire group of network components or to individual network components. Such 
specific control command may include a request for session control, release of 
session control, grabbing of session control and, if required, informative commands 
including information about the network component which is currently controlling the 
session. Additionally, information may be provided about the network component 
that is currently controlling the floor. Information about the floor controlling network 
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component, however, is usually only necessary in the case the floor control can be 
passed to another network component. In thi$ case the floor controlling network 
component is not necessarily the session initiator. 

According to a further variant of the invention, an anarchical floor control procedure 
may be implemented. In such a case only a session control channel, but no floor 
control channel, remains established between involved network components and a 
dedicated network component having a task comparable to that of a floor controller. 
The task of this dedicated network component is to mix or merge session control 
instructions from the involved network components. The relay unit 34 (see Fig. 3) of 
such a dedicated network component mixes the session control instructions from 
several channels 20 onto the channel 18 in a format readable by the data source. 
The dedicated network component may be a discrete network node or may be co- 
located with the data source. 

Such an anarchical floor control procedure is especially advantageous in the case of 
gaming sessions. RTSP can be used for control of such gaming sessions. Alterna- 
tively, specific gaming control protocols could be used. 

In Fig. 5 a scenario with a logical session controlling network component 12, a logical 
floor controlling network component 14 ! and a network component 14" owning the 
direct access to the data source is depicted. For an implementation based on RTSP, 
the owner of the direct access is the RTSP session initiator. The individual units and 
interfaces of the network components 12, 14', 14" correspond to the individual units 
and interfaces described above with reference to Figs. 1 to 4b. 

In accordance with RTSP, the session initiating network component 14" has perma- 
nent direct access via its interface 32" and the RTSP session control channel 18 to 
the streaming source which is not depicted in Fig. 5. The relay unit 34" of the session 
initiating network component 14" is an optional unit which filters any commands 
received from the floor controlling network component 14' to ensure that only 
specific session control commands are forwarded to the streaming source, e.g. to 
restrict children's access to specific functions or contents. Alternatively, the relay unit 
34" can be triggered by the floor controller, e.g. by the unit 34, to translate session 
control instructions into session control commands to be sent to the date source. 

The session controlling network component 12 and the floor controlling network 
component 14' are operated as described above with reference to Figs. 1 to 4b. It 
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should be noted that the floor controlling network component 14' has an additional 
interface 30' for communicating via the channel 20 1 with the session initiating net- 
work component 14" having direct access to the streaming source. The channel 20' is 
extended from the floor controlling network component 14' via the channel 20" to 
the session controlling network component 12. 

In the scenario depicted in Fig. 5, the session initiating network component 14" 
(after having initiated an RTSP session) has conferred floor control to the floor 
controlling network component 14'. This has the advantage that the session initiating 
network component 14" is now set free from floor control and may execute addi- 
tional tasks. Thus, floor control has logically been passed from the session initiating 
network component 14" to another network component 14'. Passing floor control in 
this context means to pass the logical selection unit 36 to another network compo- 
nent 14'. 

When the scenario as depicted in Fig. 5 changes, e.g. when conferring at least one of 
session control, floor control, and owning of the direct access from one network 
component to another, units and/or interface and/or internal links of the respective 
network components and/or channels between the respective networks components 
may have to be adjusted accordingly, e.g. logically passed, activated or deactivated. 
For example, if session control is conferred from the session controlling network 
component 12 of Fig. 5 to the network component 14" that owns the direct access, 
channel 20" might no longer be used in correspondence with Fig. 4b. The interface 
30' and the unit 38' may become deactivated. In addition, a corresponding session 
control unit 38' (not depicted) may be activated or added on the side of the owner of 
the direct access 14". Session control instructions generated by the corresponding 
session control unit 38" can be sent via relay unit 34" and interface 30" to the floor 
controlling network component, e.g. via the existing session control channel 20\ 

Fig. 6 shows a schematic diagram of the streaming source 10. It should be noted 
that the streaming source is usually not affected by the invention unless the direct 
access is passed. 

The streaming source 10 comprises a first interface 50 for transmitting the data 
stream 16 to the multicast group. A second interface 52 of the streaming source 10 
is provided for receiving session control commands from the floor controlling network 
component via the session control channel 18 or, in the case that the floor controller 
has not direct access from the network component owning the direct access. 
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The streaming source 10 further comprises axontrol unit 54 which is coupled to the 
second interface 52. The control unit 54 is configured such that it accepts session 
control commands only if they have been generated by the floor controlling network 
component or, in the case the floor controller does not have direct access to the 
streaming source, by the network component having direct access. 

A unit 56 for generating the multimedia data stream 16 is coupled to both the first 
interface 50 and the control unit 54. The control unit 54 controls the unit 56 in 
response to session control commands received via the second interface 52. 

Now several Graphical User Interfaces (GUIs) according to the invention for operat- 
ing the floor controlling network component and a network component which does 
not have floor control will be described with reference to Figs. 7 to 9. 

In Fig. 7 the GUI 100 of the floor controlling network component is depicted. As 
becomes apparent from Fig. 7, the GUI comprises an area 102 for image rendering, a 
plurality of session control buttons 104, a session controller indication window 106, 
buttons 108 for granting or rejecting individual or all request for session controls, and 
a master button 110 for grabbing session control. The plurality of session control 
buttons 104 is optional for the case that the floor controller has session control. 

In the status depicted in Fig. 7, the session control buttons 104 are deactivated 
(white), because session control has been conferred to the network component 
operated by a person named Oliver. In the display window 106 a request for session 
control from a network component operated by a person named Sven is displayed. 
By activating one of the floor moderation buttons 108, the request for session control 
from Sven could be expressly granted or rejected. Additionally, Sven's request for 
session control may be ignored by refraining from activating the floor moderation 
button 108. If the user of the floor controlling network component wants to get 
session control back from Oliver, he may simply activate the master grab button 110. 

In Fig. 8 a GUI 112 of a network component which has neither session nor floor 
control is depicted. The GUI 112 comprises an area 114 for image rendering, a 
plurality of (deactivated/white) session control buttons 116, a session controller 
indication window 120, a button 122 for releasing session control and a button 124 
for grabbing session control. The GUI 112 depicted in Fig. 8 could be used if a 
permanent session control channel is established to the floor controlling network 
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component. However other connections are possible also, e.g. via non-permanent 
channels or sending messages comprising on§ or more session control instructions, 
e.g. via SMS. 

As becomes apparent from the indication window 120, the streaming session is 
currently controlled by the network component operated by Sven. The button 122 for 
releasing session control as well as the session control buttons 106 are not active 
because the streaming session is currently controlled by another network compo- 
nent. This means that the network component with the GUI 112 depicted in Fig. 8 
currently does not have session control. Session control may however be requested 
by activating the "grab session control" button 124. A permanent session control 
channel to the floor controller for sending the corresponding floor control instruction 
can be used. 

In Fig. 9 the transition of a GUI 130 of a network component which requests and 
obtains session control is depicted. The GUI 130 comprises an area 132 for image 
rendering, a plurality of session control buttons 134 and a session control indication 
window 136. 

In the state of the GUI 130 depicted on the left side of Fig. 9, the network compo- 
nent does not have session control. This becomes apparent from the fact that the 
session control buttons 134 are deactivated and the indication window 136 displays 
the text "not controlling". 

By activating one of the session control buttons 134 a corresponding session control 
instruction is generated and sent to the floor controlling network component. The 
floor controlling network component interprets this session control instruction as a 
request for session control and decides whether or not to confer session control to 
the requesting network component. In addition, the requesting network component 
can be informed by the floor controlling network component that session control has 
been conferred to it. In response to receipt of this information, the GUI 132 of the 
network component that requested session control changes as becomes apparent 
from the right side of Fig. 9. The session control buttons 134 become activated 
(grey) and the indication window 136 displays "controlling". 

In the embodiments discussed above it has been assumed that the floor controlling 
network component belongs to the group 19. However, this need not necessarily be 
the case. As depicted in Fig. 10, the floor controlling network component may for 
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example be configured as an intermediate node like a proxy component 140 interfac- 
ing the streaming source 10 and the group 19. In such a case the session control 
channel carrying session control commands is established between the proxy 140 
and the streaming source 10. Furthermore, the session and floor control channels 20 
can be established between the proxy 140 and the individual members 12, 12 1 of the 
multicast group 19. The function and operation of the proxy 140 correspond to the 
function and operation of the floor controlling network component 14 described 
above with reference to Figs. 1 to 3. The proxy 140 thus corresponds to a direct floor 
controller. It should be noted, however, that the proxy 140 may or may not receive 
the data stream 16 from the data source 10. 

According to an additional embodiment of the invention not depicted in the drawings, 
an optional data delivery pipe could be implemented. Until now, mainly multicast has 
been considered as data delivery means (connection 16). Alternatively, an intermedi- 
ate node 140 as depicted in Fig. 9 could provide individual streams via a unicast 
delivery channel. Session and floor control remain the same, but additionally, the 
intermediate node has to know the IP addresses of all members of the group of 
network components which receive the data stream from the data source. The data 
stream is replicated in the intermediate node and forwarded on unicast channels to 
the individual group members. 

According to a further embodiment of the invention not depicted in the drawings, the 
(initial) floor controller may also be the streaming server itself (at least until floor 
control is handed over to one of the other network components, e.g. in response to a 
request for floor control by one of the other network components). In such a case 
the streaming source (initially) acts as floor controlling network component. 

As has become apparent from the above discussion, the invention enables an im- 
proved session control and floor control in general and an improved user influence on 
the session control in particular. Such an improved session control is especially 
preferred in sessions like streaming sessions. The invention is thus especially useful if 
multi-user services like distance learning, collaborative working, tele-medicine, 
gaming, video-conferencing etc. are deployed, e.g. in wireless communications 
networks. However, the invention may also advantageously be used in a stationary 
environment or in an environment which comprises both mobile and stationary 
devices. 
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While embodiments of the present invention have been shown and described, 
various modifications may be made without departing from the spirit and scope of 
the present invention, and all such modifications and equivalents are intended to be 

covered. 



